




-- 
j 
! 

- 
Y - . 



, -  



! 

r 



. 





. 









z 1 



I 



n = M  M . - e  s ,  (11 

which i s  simply the mrgin on the acrid I u ~ ~ o m e r  b a w  minus rwilch 
inveshnenl. Allernately, il AN > S, h e  enbant i i ies both its own w i i r h i n g  
capoclly as w e l l s  purchasing unbundled swtching bom he ILEC lhk level 0 1  
donandor iv rPwi~~Frob~bi l i r i (1  -F(s/N)I.InUliscase,heprohtofheenlrant 
is 

n = S ,  M o  + l k N  -5)M. - L  . S  (2) 

Notc lhal there can be other junk  rnwy costs Ut addition to rwilching 
inverment. but the presence of r ~ c h  c r n s  doer no1 dler  h e  analysis. For 
expositional convenience, we ignore such costs. 

Erpecled profit a a hmction 01 5. N, P,. and P. ip 

I!" 

En = JYIWA. N . M. + j;y(XMA.NM, +(I -F(s 1 N ) l . s  ( M .  - M ,  1- I . S  
I , N  

(3 )  

To find the aplimal level 01 switch inveshnent, 5'. the firs1 order condiiian 01 
Equation 13) with respect IO 5 isneed&: 

(41 
aEn 
- - ( l -F (S /N) ) . (M,  - M , ) - r = O .  as 

The second order condition i s  

( 5 )  
aEn 
- = - f ( S / N ) - ( l / N ) . ( M .  - M , ) < O  as 

lndicahing Ulat S' i p  a m i m u m  

useful comparative Static resulk Include 

Equation (7) indicates lhat dn increase in h e  ciistorner base incrcssei expecled 
profits. Equation (8) and Equation (9) imply lhal higher element raler. whether 
loops or swiiching. reduce e x y e c l d  pruhls 

ruming IO the question 01 switches deployed in the -bet, asurne 1ha1 all frm 
pick Ute s m e  S* ex mlc,  but LI pst Ihe d e m d s  difier randomly iar firms. 
Market demand is nrrumed lo be c o r n l M t  and bmruitive to h e  alloralion 01 
demand among m. Given R. PI. P., e, and N. each hrm sdccts S'. Equilhrium 
profit foreah hn,n'.isasssamwd tobe2ero.~assumptionallowsustosolve 
lor N. Ihe "murimurn necessary-mket Size.'' The number 0 1  firms h a t  m e r .  1. 
depends on Y s  (i.t., I = I ( N ) ) .  where I' c 0 - the larger h c  nwkel share 
needed Io break even. h e  iewer f h m  mer in equilibfium The optimal level 0 1  
rwitchdeploymentf~aranygiven f i r m i ~ S ' = S * ( P ~ , P . , N ) .  

U each firm deploys S. witching. then the mml amount 0 1  CLEC switching k 
given by 
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.P.,+[P.,*.s;,]_=_ 'de 'dp 
.SP .se Ne SP 
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I. Introduction 

The BeU Operaiing Companirr ('71ocs") have rccenlly launched a new 
campaign again51 h e  wholesale prices lor unbundled element5 ("UNEr"1 let 
under &*e Federal CommWotions Commissiion'r cost swdard -TOW Element 
Long Run LnmemenTal Cost or TELRIC. Arcording to the Beus, TELRIC price 
9cI by Stale commissions have no nexus to the BOCr' actual forward-looking 

Abslmd: The Bell Operating Companies ("Bocs") argue tlml 
Tolal Clement Long R u n  hrremental Cost (TEWC) prices set by 

nrlual lorward-looking costs hut are. insirad. based on retail 
p r i m  wilh the goal of ensuring that competitors have an 
adequate (il NII aubighi u c s r i v e )  m g m ,  thu resulblng in 
"para8Ihc" competition. Thk Policy Paper, however, empirically 
demonskates thal Ihe data do not support &e Belb'canlentinns. 
finding that the wholesale price for camblnation of m~bundlarl 
elements i s  motivated primarily by forward-lmkmg c u m  and 

pnrrr for L I N E ~ P  nrc mf dtrrcfly rrlnttd lo relail pntrr far I o d  
Iz l rplme $mice .  In facl, rather than rei r a t s  helaw COIE. the 
S t a l R  more o f i n  Lan not h a w  actually preserved surne DOC 
pralil b i  a politically-sensible "50/50' +il lieiween the desired 
outcomes ol new e m r a m  and the inrumbenu The fact that ECC 
marglnr are declining i s  an intended C O N ~ U ~ C ~  of Section 
251(d) h e  1596 Act and a rational public policy, beeure TELRlC 
pridng deliberalely do- not incoq,orate the mnopoly rmu the 
BoCs have rradit iodly enjoyed in Uie whoie.de prices for W E $ .  

state public I e r v i C C  co~nmi5si"ns have no ne"ll5 to the R O C S '  

sernndarilyby Boc retail profit simply I l A t E d .  Ylt,DILl"* 

http://whoie.de
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Unbundling and Facilities-Based Entry by CLECs: 
Two Empirical Tests 

George j .  ‘ord, Ph.D., Adjunct Fellow, Phoenix Center for Advanced Legal and Economic Public Policy 
Sbries, Wtlshington, DC, george.ford@teIepolicy.com. 

Micriael D. Pelcovits. Ph.D., Chief Economist. MCI-Worldcom Inc., Washington, DC, 20006, 
. r:llciiac::. - E t c o v i  ts@wcom. corn. 

~ ~ this paper, the determinants of  the provi- 
sior: c ?  facilities-based lines by competitive 
loca ex( hange carriers (“CLECs”) are examined 
usin: da:a collected by the Federal Communi- 
caticn,, C.ornmission and the entry decisions of  a 
largt.. !acilities-based CLEC. The multiple 
reg:e?ssinn models are based on the economics 
o f  eotry, considering both the effects of market 
size anc sunk costs on provision of  facili- 
t:es-besrd c.ervice to end-users by CLECs. 

r,!!owing Martin (1988), Sutton (1990) and 
Beard atid Ford (2002), the extent of facili- 
ties,based entry by CLECs i s  assumed to  be a 
posl!rv? related to market size and inversely 
relater to the fixedisunk costs of entry.’ Size i s  
measured as the total revenues of the Bell Op- 
e:ai;nE C.ompany (“BOC”) in the state (5170 in 
millions , ~ f  dollars. Sunk cost requirements are 
a.ssurned to be inversely related to the density 
01 market size, measured as BOC total revenues 
per sq!iare mile (DENSE). The percent of the 
statt:’s aopulation living in  metropolitan areas, 
anotw’ measure of density, should also reduce 
the sunk. costs of facilities investment 
(MEYOPI.’ 

- - . ~ 

??e rquiiibnum number of firms in  an industry, 
.w, c z i l  :W rr~icen as K = (S/E)O.m, where 5 is market size 
and F IS . w k  entry costs. See, e.3.. JOHN Surro~.  SUNK Cos. 
P” M-RKtr STRJCi?RE (1990). Ch. 3: T. Randolph Beard and 
Gtorgz !.. Ford. Competition in Local and Lonq-Distancp 
Teleccmmunicotions Markets, in INTERNATIONAL HPNoaOOK OF 
TELECZMLIJNICPITIONS ECONOMICS, Volume I (Gary Madden ed. 
20028 o l d  STEPHEN MnRTlN, INOUSTRIAL ECONOMICS: ECONOMlC 
ANAL):,: k9D PURLIC POUCI (1988). at 197.98. 

YL:N a facilities-based entrant, has limited iti 
3 n - y  cc. the most densely populated markets (RCN 2001 
to-K) 

The unbundling obligations and the compan- 
ion pricing standard for unbundted elements 
may influence facilities-based entry in a variety 
of ways. So, the unbundled loop (highest den- 
sity zone) and switching price in the state 
(PLOOP. PSWITCH) are included as regressors in 
the mode!. 

Positive signs are expected on the market 
size and density variables (S/Zf, DENSE, and 
MEJPOP). No a priori expectations are made 
with respect to the unbundled loop prices, 
since either a positive or negative sign i s  con- 
sistent with theory - element prices are am- 
biguously related to  market size and the (ex- 
ogenous and/or endogenous) sunk costs of en- 
try.’ Lower element prices, for example, may 
lead to more intense price competition andlor 
indicate a more favorable regulatory environ- 
ment. Complementarity between elements and 
facilities may assist facilities-based entry by 
expanding market size or reducing entry costs. 
Additionally, unbundled element rates are es- 
timates of average incremental cost at rnini- 
mum viable scale. Thus, the element rates may 
serve as reasonable proxies for the average 
cost of duplicative network.4 

’ Facilities.based entry is more common in dense 
markets, and loop pnces are lower in dense markets (which 
is expected). The average loop price in the five largest 
CLEC facilities-based markets i s  about 30% less than the 
smaller markets (means difference t-stat = 2.72). If the 
density measures in the regression do not properly account 
for the total influence of density on entry, then the sign on 
the loop price may slmply arise from this correlation, and 
not causation per se. 

Cost equivalence is  not required, just conelation. ‘ 

Ford L. Pelcovits , , . 1 
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-1 i~ 'a i l y .  Beard and Ford (2002) and Ekelund 
J n i  F?rd i2002) show that that entry using un- 
:iur~:dlec e:ements i s  higher in markets where 
<:ie:ntni Lrices are lower (i.e., element de- 
:nai!di jlcDe d ~ w n w a r d ) . ~  Thus, the relation- 
:hi:; kr.ween entry via elements and facilities 
ais: s measured by the coefficients on the 
t h w n t  prices. 6 

-hs? ;.stimated (semilog) regression equation 
: j  

6 
In FBE, =a,  + x u  x, + E , ,  

,=? 

where 3c.l the X. are measured a t  the state level 
; (bo!: data only) and E i s  a well-behaved, 
ecotiomrtric disturbance term. Two vintages of 
the oependent variable data (Dec-2000 and 
-unt+iOOl) are used to estimate the equation.' 
C'ata .imitations produce 62 usable observa- 
tians. 

-he ,quantity of CLEC facilities based lines 
(FL3t.j IS compiled by the FCC (Form 477 data). 
Market size (SIZE) i s  provided by ARMIS 43-04 
((edr Z3OOj .  Square miles and metropolitan 
pop:ht ion are census data. The loop price 
(?LOOP) i s  the loop price for the highest den- 
sity zone (Gregg 2001).* Switching element 
pric.2 switching and transport) i s  based on in- 
dividual element prices from interconnection 
agreements and state tariffs. 

;he 1,esults of the least squares regression 
are xminarized in Table 1. The R-square of the 
regression !s 0.83, so the model explains 83% of 
the variation in the dependent variable. A l l  

". K.  Beard and G. 5. Ford, Make or Buy? Unbun- 
dieo ilrrncnr: (IS Substitutes for Competitive Facilities in 
the Loco1 Exchange Network (June 2002) and R. E. Ekelund 
J L  a d  5 ,  5. Ford, Preliminary Evidence on the Demand for 
U ~ b w ~ d i r d  Ncrnenr5 (June 2002). 

Sirnuitaneity Dias precludes the estimation oi one 
type i I  ':LEC output (facilities-based. elements, resale) on 
another wthou: an eitimation technique that properly 
accokrt! tc-r the joint determination of the ovo series 

?.elminary regressions indicated no statistically 
8ignif:cant. lifference between the output levels of the two 
vintages 

Eiemtnt Orices in the United States 12001). 

' 
Billy Jack Gregg, A SurVPy of Unbundled Networn 

variables but DENSE are statistically significant 
a t  the 2% level or better in a two-tail test. 
DENSE i s  statistically significant a t  the 8% level 
in a one-tail test. Ramsey's RESET test does not 
indicate that specification error is  a problem 
(22% significance level), but White's test re- 
jects homoskedastic disturbances (4% signifi- 
cance level). Thus, White's standard errors are 
used to compute the t-statistics reported i n  the 
table. 

A l l  market size and sunk cost proxy variables 
(S IZE ,  DENSE, and M f l P O P )  have the correct 
sign (positive), and only DENSE i s  not statisti- 
cally significant a t  standard levels (for a 
two-tai l  test). While unbundled element prices 
may influence facilities-based entry i n  a variety 
of ways, the regression results indicate that 
unbundled element prices have negative and 
statistically significant relationships to facili- 
ties-based entry by CLECs. The estimated elas- 
ticities of primary interest include 0.48 for 
SIZE, -0.43 for PLOOP, and -0.55 for  PSWITCH. 
A 10% increase in the loop rate, for  example, 
reduces CLEC facilities-based entry by about 
4%. The elasticities of demand for the elements 
themselves are elastic, averaging about -1 .5.9 

Table 1. Least Squares Results 
Variable Coef. Mean 

Constant 9.84 
(White t-stat) (St. Dev.) 

(16.38) 
SIZE 0.27 2.39 

DENSE 0.003 21.27 
(11.45) (2.10) 

(1.45) (25.87) 
MUPOP 2.35 0.75 

(3.85) (0.15) 
PLOOP -0.032 12.55 

(-2.31 ) (4.22) 
PS WITCH -0.035 13.73 

(-3.13) (6.14) 
FBE 154,018 

( 1  73,971 ) 
R' 0.82 

White F 2.41 
RESET F 1.64 

In an alternative regression, the entry of 
RCN Communications i n  particular markets 
(states) i s  evaluated. RCN i s  the largest facili- 

Ford 0 Pdcovits . . . 2 



:le: %ased provider of telephone, cable, and 
ntc:r; e' wrvices :o residential subscribers. The 
:si':pmy provides service t o  more than 
mi ~r : r l , ion subscribers i n  six markets: New 
i C i K I  Massachusetts, Pennsylvania, Illinois, 
' a , . i r  r r i a .  and the D i s t r i c t  of Columbia." I t  i s  

~ ? k  I-oting that about 12% of RCN's end-user 
~,er. i i ie i s  provided over incumbent local ex- 
::hmge facilities." 

?CN 5 entry into a market i s  indicated by a 
; iurm.y variabLe equal to 1.00 i n  the above 
list56 marKets, 0 otherwise (DRCN). The same 
exoiaiiatory variables are used with the excep- 
:lo! c,f 25W/TCH, which i s  excluded because the 
rnisiirlg vaiues for the variable reduce the a l -  
!ea.iy m a i l  number of RCN markets. 

i. o.al of 48 observations are used to esti- 
na1.e :-e probit equation, and results are 
sur, marized in Table 2. Reported t-statistics 
are L,asec on robust standard errors. The 
~ i a d d e n  2-square (likelihood ratio index) for 
t h e  probit I S  0.75 

-1s !xfr,re, size i s  found to positively influ- 
onr- zn tq ,  whereas sunk costs reduce entry. 
Rot- ZiZE and DENSE are statistically significant 
5~ itancard levels (M€TPOP i s  significant at the 
:04 level sn a one-tail t-test). The probability 
RC:. encers a particular market i s  negatively 
related t o  the unbundled Loop price (PLOOP)." 
-he  Pi.3OP variable is statistically significant a t  
Sef.:~er tiiari the 5% level. 

., 

'' RCN ZOO1 10-K. Because RCN is the incumbent 
ope:dto 11: it!. New Jersey markets, we exclude New Jersey 
a i  a ,ai het i t  which RCN is an entrant. 

KPI 2001, 3 Qtr IO-Q 

'he average loop price in RCN markets is about 
63% : f : l e  average loop rate in other markets (means-dif- 
ferenze : = 2.57). 

Table 2. Probit Results for RCN Entry 
Vanable Coef. Coef. Mean 

(t .stat) ( t -stat)  (St. Dev.) 
Constant -6.03 -10.52 

11.15) 11.801 . .  . ,  
SIZE 0.54 0.32 1.79 

12.83) 12.44) 11.95) 
DENSE i o o i  

15.05) 
96.06 

1521.0) 
M€TPOP ,8.49' 14.48 0.68 

11.29) 12.02) 10.21) . .  
PLOOP -0.42 :0.39 i3.47 

(-2.28) (-3.06) (4.87) 
DRCN 0.125 

(0.33) 
McFadden R' 0.75 0.68 

The District of Columbia i s  a clear outlier 
for the DENSE variable, and a RCN market." In 
an alternate specification, DENSE i s  excluded 
as a regressor. In this regression, METPOP i s  
statistically significant a t  better than the 5% 
level. The coefficient on S1ZE declines slightly, 
but the PLOOP coefficient i s  not materially al- 
tered. 

These estimated regressions indicate that 
CLEC facilities-based entry i s  positively related 
to market size and inversely related to  the sunk 
costs of entry. Both regressions indicate that 
unbundled element prices are inversely related 
to facilities-based entry. While the exact de- 
terminants of these inverse relationships can- 
not be determined (by these models), the re- 
sults indicate that, on average and other things 
constant, higher element rates are associated 
with a reduced amount of facilities-based entry 
by CLECs. 

DRAFT: July 22, 2002 

The sizeable increse in the standard deviation of 
DENSE (relative to Table 1) is attributable to the inclusion 
of the District of Columbia. 

I, 
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Preliminary Evidence on the Demand for Unbundled 
Elements 

Riibert B. Ekelund, Jr., Lowder Eminent Scholar, Deparment of Economics, 
!: thum TJniversitv, .Alabama. 

George S. Ford, Adjunct Fellow, Phoenix Center for Advanced Legal and 
Economic Public Policy Studies, Washington, DC, george.ford@telepolicy.com. 

The Telecommunications Act of 1996 requires incumbent local exchange c a m e s  
to lease elements of their networks to competitors to promote competition in 
numopolv markets. Prices for these elements are set by state regulatory 
:-'mmtissions based on estimates of cost. The development of competition and, 
zunsequently, the success of the Act depends on UNE prices since demand for 
anbundled network elements (UNEs) slopes downward. This note provides the 
k s t  empirical evidence on the demand for UNEs. 

Tu date, the most successhl form of competitive entry using elements is the 
L3ii-Platform - a combination of unbundled loops and end-office switching, so 
o i ~ r  analysis focuses on that entry mode. A reasonable approximation of the 
xtiinary demand for UNE-Platform is 

n 
h Q ,  =uo +u,lnP,  + C a , Z ,  + E ,  

1'1 

where Q is the quantity demanded of loop-switching combinations in state i, P is 
,he regulated price for loop-switching combinations in i, Z is a vector of other 
,'actors that affect demand in i, and E is the disturbance. 
:nclude: (ZI) total demand, measured as the local service revenue in the state; (22) 
!he percent of total, analog switched access lines serving residential customers; 
;Z2,; a dummy variable for New York and Texas, both leading states in the 
promotion of competition; ( 2 4 )  a dummy variable if the incumbent is allowed to 
:,mvide interLATA long distance (AR, KS, MA, MO, NY, OK, PA, TX,); (Z5) a 
dummy variable if the installation charge to competitors for the element 
i ornbination exceeds $50; and (Z,) a dummy variable for the dependent 
 anab able's date (0 for lune 2001, 1 for December 2001). The Federal 
(.:ommications Commission provides data for Q, 21, and Zz, and all price data 
i i  Fmvided by Z-Tel Communications. 

Variables in 2 
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'he estimated regression is 

In Q =6.1  -2 .7 .  In P + 0.3. In Z, + 0.75. Z 2  i 2.7 '2 ,  + 0.33 .Z, - 1.0- Z, 
+0.15.z, + E .  

(2)  

i.:ecuits from the least squares estimation are excellent. The Rz is 0.68, and 
Earnsey's RESET Test indicates correct speclfication. The variables P, 23 and 2 5  

are statistically sigruficant at the 5% level (t = -4.84,4.43, -2.10), and Z1 at the 10% 
level ( t  = 1.66). The (derived) demand for loop-switchmg combinations increases 
LI M a l  market demand, is higher in New York and Texas, and declines with 
high installation fees. Other variables show no effect. 

The own-price elasticity of demand is in the elastic region of demand (-2.7), as is 
t i le  entire 95% confidence interval (-1.6 to -3.84). The quantity demanded is 
higlhly sensitive to price, and state regulators that set higher prices are reducing 
substantially the level of competition provided over the UNE-Platform. This 
result suggests that competition is inhibited where the prices of elements are 
high. These estimates should assist state regulators in assessing the impad of 
element rates tha t  are typically determined in complex and adversarial rate 
proceedings. 

Forthcoming in Atlantic Economic lournal, December 2002. 
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